The long chain fatty acid composition of phospholipids in colonic mucosa was determined by high performance liquid chromatography in nine patients with active ulcerative colitis and eight healthy controls. The arachidonic acid composition was 12*5±1-4 mol % (mean±2 SEM) in the inflamed colonic mucosa from the patients with active ulcerative colitis and 6-8±1*2 mol % in the intact mucosa from healthy controls (p<0001). In the inflamed colonic mucosa, oleic acid and palmitoleic acid were concomitantly decreased (p<0001 and p<0-02, respectively), while docosahexaenoic acid was increased (p<005). Histopathological examination showed that there was a three fold increase in the cell density of inflammatory infiltrate in the lamina propria of the inflamed colonic mucosa (p<0-001). The cell density of inflammatory infiltrate correlated with the arachidonic acid composition of phospholipids in colonic mucosa (r=089, p<0005). These findings indicate that inflammation alters the long chain fatty acid composition of phospholipids in colonic mucosa. The observed increase in the arachidonic acid composition of phospholipids in inflamed colonic mucosa may contribute to the enhanced arachidonic acid metabolism in patients with active ulcerative colitis.
SUMMARY
The long chain fatty acid composition of phospholipids in colonic mucosa was determined by high performance liquid chromatography in nine patients with active ulcerative colitis and eight healthy controls. The arachidonic acid composition was 12*5±1-4 mol % (mean±2 SEM) in the inflamed colonic mucosa from the patients with active ulcerative colitis and 6-8±1*2 mol % in the intact mucosa from healthy controls (p<0001). In the inflamed colonic mucosa, oleic acid and palmitoleic acid were concomitantly decreased (p<0001 and p<0-02, respectively), while docosahexaenoic acid was increased (p<005). Histopathological examination showed that there was a three fold increase in the cell density of inflammatory infiltrate in the lamina propria of the inflamed colonic mucosa (p<0-001). The cell density of inflammatory infiltrate correlated with the arachidonic acid composition of phospholipids in colonic mucosa (r=089, p<0005). These findings indicate that inflammation alters the long chain fatty acid composition of phospholipids in colonic mucosa. The observed increase in the arachidonic acid composition of phospholipids in inflamed colonic mucosa may contribute to the enhanced arachidonic acid metabolism in patients with active ulcerative colitis.
Arachidonic acid, incorporated into the two position of phospholipids,' is an integral component of cell membranes,2 and its metabolites formed via both the cyclooxygenase and lipoxygenase pathways are thought to be an important mediator of inflammation in ulcerative colitis.' Raised concentrations of prostaglandins are found in inflamed colonic mucosa, serum, urine, and stool of patients with active ulcerative colitis.' Sharon and Stenson7 have recently reported that rectal biopsy specimens from patients with active ulcerative colitis contain large amounts of lipoxygenase products, 5-hydroxyeicosatetra-enoic acid (5-HETE) and leucotriene B4, potent chemotactic agents recruiting neutrophils into areas of inflammation.-'2 A likely explanation for these observations is related to the enhanced activation of phospholipases which are responsible for controlling free arachidonic acid levels, as tissue levels of active kallikrein which releases kinin and therefore activates phospholipases are increased in patients with active ulcerative colitis.'1 There is little information, however, on esterified fatty acids stored as phospholipids in colonic mucosa in patients with active ulcerative colitis. The present study was undertaken to elucidate the influence of inflammation on the long chain fatty acid composition of phospholipids in colonic mucosa in these patients.
On the other hand, the histologic features of ulcerative colitis in an active phase are the presence of mucosal inflammation with an increase in the lymphocyte and plasma cell content of the lamina propria and focal polymorphonuclear leucocyte infiltration, sometimes forming crypt abscesses.'4 These inflammatory cells are known to contain large amounts of esterified fatty acids. '5 "" Therefore, the 1002 In all patients, two biopsy specimens were taken endoscopically from the mucosa of the sigmoid colon, 15-30 cm from the anus without complication. The distance between these two biopsy sites was negligible. All the patients with active ulcerative colitis had inflamed colonic mucosa, which was extremely reddened and friable and bled spontaneously with discrete ulcers and erosions. On the other hand, healthy controls had intact colonic mucosa without any signs of inflammation. Lipids were extracted from one biopsy specimen. After the separation of phospholipids from the other lipids by thin layer chromatography, the long chain fatty acid composition of phospholipids was determined by high performance liquid chromatography (HPLC). The other biopsy specimen was used for histopathological examination to quantify the cell density of inflammatory infiltrate in the lamina propria of the colonic mucosa. The mean value for the arachidonic acid (C20:4) composition of phospholipids in colonic mucosa was 12*5±1-4 mol % (range 9.8-15-0) in patients with active ulcerative colitis, being significantly (p<0001) higher than the 6-8±1 2 mol % (range 3.5-8.8) in healthy controls. In the inflamed colonic mucosa from patients with active ulcerative colitis, both oleic acid (Ci8i) and palmitoleic acid (C16:1) were decreased (p<0-001 and p<0 02, respectively), whereas docosahexaenoic acid (C22:6) was increased (p<0-05). The proportions of eicosapentaenoic acid (C20:5) and dihomo-r-linolenic acid (C20:3) were considerably lower than that of arachidonic acid, and no significant difference was observed between the inflamed and intact colonic mucosa. There was no significant difference in the proportions of individual saturated fatty acids between the two groups. Similarly, the ratio of unsaturated fatty acids to saturated fatty acids did not differ significantly between the two groups (Table) . In an area of 10 photomicrographs (0-14 mm2), the total number of inflammatory cells present in the lamina propria was 1276-7±202-2 cells (range 801-1821) in the inflamed colonic mucosa from patients with active ulcerative colitis and 375 9±52*0 cells (range 212-437) in the intact colonic mucosa from healthy controls (p<0.001). The average cell density of inflammatory infiltrate for the inflamed colonic mucosa was 9119.0±1444-1 cells/mm2 (range 5721-13 007), which was significantly (p<0001) higher than the 2684-8±370-8 cells/mm2 (range 1514-3121) for the intact mucosa from healthy controls. The cell density of inflammatory infiltrate in the lamina propria correlated with the arachidonic acid composition of phospholipids in colonic mucosa (r=0*89, p<0-005) (Fig 2) . In the inflamed colonic mucosa, the inflammatory infiltrate consisted predominantly of lymphocytes and plasma cells.
Discussion
The results of the present investigation show that the arachidonic acid composition of phospholipids in colonic mucosa is increased in patients with active ulcerative colitis. This observation indicates that inflammation alters the composition of fatty acids stored as phospholipids in colonic mucosa. The increase in the proportion of esterified arachidonic acid may have direct relevance to the enhanced arachidonic acid metabolism in such patients, as phospholipases catalyse the hydrolysis of esterified arachidonic acid to cause release of free arachidonic acid, which is the most important source of both the cyclooxygenase and lipoxygenase products. Zeitlin 
palmitoleic acid (C,6 ,), (8) arachidonic acid (C20 4), (9) linoleic acid (C,8 2), (10) dihomo-r-linolenic acid (C0,,,), (11) palmitic acid (C1,6 ), (12) oleic acid (C,8 ), (13) margaric acid (C,7 7o) (internal standard), (14) stearic acid (C,8:).
and Smith'3 have noted that tissue levels of active kallikrein which releases kinin and therefore activates phospholipases are increased in patients with active ulcerative colitis. Accordingly, the importance of phospholipases can hardly be denied. One possible explanation for our observation is the increased number of inflammatory cells in the inflamed colonic mucosa, as these cells present in peripheral blood are known to contain high proportions of esterified arachidonic acid.'' Ih The cell type responsible for the increased tissue levels of esterified arachidonic acid composition was not specifically investigated in the present study, but light microscopic examination of the inflamed colonic mucosa showed a three fold increase in the cell density of inflammatory infiltrate in the lamina propria. This finding is in keeping with observations by Miyazaki et al"s who isolated mononuclear cells from colonic In the present study, there was no significant difference in the proportions of individual saturated fatty acids of phospholipids between the inflamed and normal colonic mucosa. Moreover, the ratio of unsaturated fatty acids to saturated fatty acids did not differ significantly between the two groups. These observations suggest that in patients with active ulcerative colitis saturated fatty acids stored as phospholipids in colonic mucosa may be affected by inflammation to an extent lesser than unsaturated fatty acids. This may reflect that phospholipids containing saturated fatty acids have higher melting points and less molecular flexibility than their unsaturated counterparts.23
All our patients were on sulphasalazine and in five of the nine patients, prednisolone was also used. These drugs were needed to enable remission to be induced. It is shown that sulphasalazine inhibits both the cyclooxygenase and lipoxygenase pathways,3 and that corticosteroids prevent formation of free arachidonic acid via phospholipases.24 Pharmacological effects of these drugs on colonic arachidonic acid metabolism at the step of formation of esterified arachidonic acid are not clear, however.
Eicosapentaenoic acid and dihomo-r-linolenic acid are other known sources of both the cyclooxygenase and lipoxygenase products.25 In the present study, the proportions of these two compounds were considerably lower than that of arachidonic acid, and no significant difference was seen between the inflamed and normal colonic mucosa. Our results suggest that these two compounds are less important as precursors of inflammatory mediators.
In summary, the present study indicates that inflamed colonic mucosa from patients with active ulcerative colitis contains a higher proportion of arachidonic acid of phospholipids than does the intact colonic mucosa from healthy controls. This observation may explain previous findings of increased tissue contents of arachidonic acid metabolites in homogenates of rectal specimens obtained from patients with ulcerative colitis.7 Furthermore, the results raise the possibility that the increase in the arachidonic acid composition of phospholipids in inflamed colonic mucosa may contribute to the enhanced production of arachidonic acid metabolites in patients with active ulcerative colitis, but further studies are needed to prove this. 
